THE PROBLEM AND ITS SETTING
In my mind's eye I have an image of a health care system whose sole function is to ensure that the community it serves derives the maximum net benefit from its existence. The community it serves (its clients) comprises sick people and those who suffer pain, grief, anxiety, etc. because of that sickness, both now and contingently in the future. It does not include as such those whose livelihood depends upon providing the inputs which the health care system requires, except insofar as they are clients in the meaning given above. Moreover, this community wishes its health care system to be run in a manner which reflects the values of the community, despite the fact that the health care system is so large and complex that a great deal of decentralization of resource-allocation decisions is necessary. The basic problem I wish to examine is 'how can we measure the efficiency of such a system?' or, put in more everyday language, 'how can we tell whether that health care system is serving the community as well as it could?'
The simple-minded economist's formulation of this problem would be to establish production functions for the various health-affecting activities which the system might embrace and from these estimate marginal social costs, then elicit the preference function of the community for the outputs of the system, and optimize (i.e., maximize the difference between total social benefits and total social costs). At this level of abstraction this way of formulating the problem might be assigned to that class of economic propositions labelled 'true but unhelpful', but because it is both true and fundamental it is nevertheless a useful reference point for the discussion. This framework is developed further by Culyer, Lavers, and Williams (1972) .
In practice we have difficulty implementing it as an operational research strategy for several reasons:
(a) Production functions aie ill defined owing to our ignorance of the physiological, psychological, and sociological influences affecting the efficacy of therapeutic or supportive activities. Cochrane (1972) is a particularly pungent exponent of this view.
(b) In costing the inputs into these activities we are often unclear at a conceptual level as to the proper realm of discourse (i.e., over what range of considerations we are suboptimizing in an imperfect world) and, even when we are clear on that score, the data at our disposal are frequently inadequate, drawing heavily on financial data from large public agencies and from the well organized markets which happen to exist, with rather poor data on true opportunity costs, especially as felt by the clients themselves. For instance, the simple notion that the client's time is also valuable is slowly gaining explicit recognition in 'scheduling' and 'location' studies here that the most appalling weaknesses of current studies into the efficiency of health care systems (by economists and others) are manifest, and, although it is not, strictly speaking, economics, there appears to be some reluctance by other professional groups to plunge into the difficult territory of devising output measures for health care systems which are going to serve the economist's purposes in answering the basic question posed earlier.
I therefore begin by setting out below certain desiderata which I think any such output measures should fulfil before going on to outline a strategy for devising such measures.
DESIDERATA
Ideally we seek an estimate of the benefits of health-affecting activities measured in monetary units commensurate with the relevant cost estimates. Before setting out the schema by which such measures might be evolved, two cautionary disclaimers are in order: (a) using monetary units as a measure of value does not imply accepting any particular mode of valuation and, more specifically, it does not imply acceptance of market values, and still less of a cash flow approach to the evaluation of health care systems; (b) in order to purge the subsequent discussion of any risk of misunderstanding on that score I am going to use the convention that all the so-called economic benefits (like getting people back to work more quickly, saving costs which would fall on other services, etc.) are treated as negative costs and offset against the items on the input side. This obviously leaves the calculation of net benefits unaffected, but means that we might have to think of some activities as having negative net costs The basic elements in the proposed scheme are: (a) a set of descriptive categories concerned with the client's state in terms of pain-free social functioning; (b) a relative evaluation process that converts these states into index points; (c) an absolute valuation of points in money terms. In this section the general properties of each element will be described before presenting a brief account of some empirical work designed to help us with element (a).
If we are to build up an index of health (or, in this case, of ill-health) we need to measure both intensity and duration. Intensity is here interpreted as having two dimensions, pain and restriction of activity. The first step would therefore be to experiment with simple standardized descriptions of painfulness and of the extent to which activity is restricted to see if there is any concensus among medical personnel as to how painful and how restricting particular conditions are, using these descriptive categories. The initial descriptive stagemay be represented as in Figure 1 Despite the fact that describing the intensity of pain is notoriously difficult, and that interpersonal comparisons are bound to be rather arbitrary, medical personnel can and do make such comparisons between stages and classes of condition, and such comparisons already have to be assimilated into judgments about 'acceptable' degrees of physical disability and pain at the diagnostic and therapeutic level when determining courses of treatment. It is therefore suggested that it should be possible to move to the second (partial evaluative) stage and construct (say) a 10-point scale of intensity of ill-health along the following lines: 0 = normal 1 = able to carry out normal activities, but with some pain or discomfort 2 = restricted to light activities only, but with little pain or discomfort 3-7 = various intermediate categories reflecting various degrees of pain and/or restriction of activity 8 = conscious, but in great pain, and activity severely restricted 9 = unconscious 10 = dead Since it is intended to use these numbers as weights, and not simply as rankings, it is important to stress that society's judgments concerning the relative importance of avoiding one state rather than another are represented by the actual numbers attached to each respectively, e.g., state 2 is twice as bad as state 1, and state 10 is 10 times as bad. This implication must not be shirked, and it must be regarded as a statement about health policy (and is to be made by whoever is entrusted with that responsibility, e.g., the politicians) and not a technical statement about medical condition. In terms of Fig. 2 this would be represented by attaching index numbers to each of the contour lines.
As to duration, this will be based on the outcome of scientific investigations, cast in statistical terms. For instance, recovery from a particular disease will follow one time path (incorporating both intensity and duration) in 90 % of the cases, another in a further 9%, and yet another in the remaining 1 %.
Chronic cases where no (or little) improvement in intensity is to be expected will have a duration equal to the life-expectancy of that class of individual, and the duration of the gain from postponing death where successful treatment is possible will be similarly measured. A successful treatment is not only one which reduces intensity and duration but could also be one that reduces intensity without affecting duration, or vice-versa; or even that increases one at the expense of the other, providing the net outcome is to reduce the index number (a product of intensity and duration). The important sources of information here are the medical statisticians since it is purely empirical information that is required at this stage in the process. Figure 3 illustrates how this would work for any particular condition. The diagram starts at a point of time 0 when the condition in question is diagnosed. In the illustrative example the first two weeks are spent in further observation, decision as to appropriate treatment, and waiting for therapeutic facilities to become available. The prognosis without treatment (or with the best treatment other than that under consideration) is represented by the broken line (-----), and may be described as a steady deterioration from approximately week 7 until death in week 12. This would be the standard prediction for this class of case. The average expectation of life for a person of that age/sex, etc., is represented as (n + m) which may be rather large if necessary (e.g., 50 years). The prognosis with treatment is represented by the solid line ( ), and may be described as two weeks of severe restriction of activity (in the preoperative, operative, and immediate postoperative phases) plus possibly considerable pain, with a steady improvement in condition during the ensuing three weeks, a convalescent phase from weeks 7 to 9, and a further two weeks taking it easy in the normal environment, after which the patient is completely normal (as far as this condition is concerned).
The index score (representing the effectiveness of this treatment) would be the hatched area minus the black area, obviously including in the former the interval omitted in thehorizontal scale as drawn. This particular example would obviously be a highly effective treatment if applied to people with long life-expectancy, less so the shorter life expectancy. Both the time profiles used would be derived from statistical analyses ofclinical results, on experimental data if the former were lacking. It is up to the medical statistician to provide the key data. A further sophistication which could be introduced if necessary would be to apply a discounting factor which would give less weight to future states of health compared with present states, and hence reflect the greater weight people seem to attach to the 'here and now' rather than to more distant prospects.
Certain features of this system are noteworthy: (a) it enables preventive as well as therapeutic activities to be incorporated; (b) although much more difficult in practice, in principle it can embrace mental illness; (c) it treats one week of suffering at any particular intensity level as being equally undesirable irrespective of the identity of the patient. Other distributional assumptions are possible in principle but would make the analysis much more complicated; (d) it relates only to patients, and does not include infectivity, or the pain and suffering caused to others by the patient's condition. Neither of these shortcomings is insuperable in principle, but as a practical matter they will be difficult to overcome in the near future; (e) the satisfaction felt by patients themselves (or their friends and relatives) is not regarded as an independent consideration in this formulation, and if it were it would raise such enormous difficulties for any health indicator that the matter is mentioned here only so that it is not lost sight of.
The primary purpose of such an indicator is to facilitate cost-effectiveness studies by providing a quantification of the purely humanitarian benefits to be used in conjunction with economic costs (and benefits) in order to improve the effectiveness of health services in the face of severe resource limitations. But it could also generate, as a byproduct, improved indicators of the state of (ill) health of a community if used as part of the basic information matrix in a national survey of the state of health of the community. If successful, this would fill an important gap in our present knowledge, for it would include cases where people had not presented themselves for treatment, or where those giving treatment were unaware of the patient's condition between episodes of treatment.
This leaves us with the final step, which is attaching money values to index points. There are various ways of approaching this thorny issue. The one least likely to raise strong emotional objections is simply to calculate the implied values placed on marginal points by existing allocations of resources, and to argue that if there are discrepancies, and the relative points values are right, then resources should be shifted from activities yielding high cost points at the margin to those where marginal points are relatively cheap. A more direct method has been used in the field of crime, by getting respondents of various kinds to say how serious they thought one crime was relative to another, from which an index of crime seriousness was constructed (Sellin and Wolfgang, 1964; Chambers, 1973) . Once people get used to this kind of discourse one could then pose the question, 'are these marginal points values of the right order of magnitude relative to other things?' It might help to inform such judgments better by pointing out the kinds of awards which the community regards as fair if someone is moved from health state to health state for a given duration through no fault of his own and to compare this with the sums the community seems willing to devote to preventing similar changes from happening by the provision of health care. Some preliminary analysis of this kind has been done for the UK by Rosser and Watts (1971) I am not so foolish as to imagine that by this time next year (or even in 10 years' time) we could have the provision of health care rationalized in this way, even if all the parties whose cooperation is necessary were sold on the idea, so we need to face the problem of research priorities and testing during the developmental learning phase. I am convinced that the major stumbling block at present is the absence of any widely used standardized descriptive categories of social functioning (there are plenty of special-purpose ones, e.g., Hamilton (1960) , Isaacs and Waildey (1963) , Katz et al. (1963) , Brandon and Gruenberg (1966) , Tunstall (1966) , Harris (1971) , Garrard and Bennett (1971) ), and without these we cannot get off first base, so I have become a major advocate (and a minor organizer) of longitudinal surveys of clients, these surveys needing to be broad in coverage both as regards the clients' conditions and the health care agencies treating them.
For tactical reasons the care of the elderly has been selected as the test area, covering hospitals, general practitioners, welfare homes, domiciliary support, etc., in both urban and rural areas of England and Wales. In order not to try to clear too many hurdles at once no index is being calculated, so we are operating at the level of Fig. 1 above. This does not, however, preclude individual agencies from supplying their own relative valuations of client states if they wish, and it will give them a set of categories across which they can sensibly do so. Nor does it preclude statistical analysis of the results designed to see what transitions from state to state are associated (ceteris paribus) with the various treatment modes, so that one can begin to build up the basis for prognoses along the lines of Fig. 3 , though in several (incommensurable) dimensions rather than in the common currency of 'health points'.
In our study client state has three dimensions (physical mobility; capacity for self-care; and mental state), each of which is ranked on a fourpoint scale, so that there are 43 (= 64) logically possible different states. Clients are to be reassessed at 3-month intervals so that (if we add the state dead to those already mentioned) it will be possible to compile a 64 x 65 matrix of transitions, which can be repeated (and combined) at 3-month intervals to give 3-month, 6-month, 9-month, 12-month, etc. transitions. The fundamental research task will be to try to identify (from a sizeable package of background information on clients, which is also being collected at each assessment) what statistically significant associations exist between the different transitions experienced by people starting in the same state and the different treatment modes provided by the health care system. But a more immediately important operational pay-off may well be the focussing of routine records on client states and a more general dissemination and testing of category systems of this kind (see Appendix for a brief outline of the contents of schedule to be used).
This project will be at the pilot stage (with some 500 test observations) during 1974, and if no fatal flaws emerge, will run on a fairly large scale (10,000 or so observations) during 1975 and 1976 . But it will still be but a beginning in the task ahead, because it still will not include any agreed set of index weights across client-states (still less their evaluation in money terms), nor will it provide detailed knowledge of production functions but only broad indicators of the relative effectiveness for one client group ofwhole packages of care, and it is not concerned with the measurement of costs. However, it is focussed on the appropriate primal element in the problem, and is stage one of a carefully mapped escape route from the intellectually imprisoning confines of the measures of workload and throughput (and even input) which too often are pressed into service as measures of the effectiveness of health care systems.
